The coenzyme function of pyridoxal-phosphate in cysteine desulfhydration and in the mechanistically similar serine and threonine dehydration (deamination) processes has been a subject of discussion in a number of recent publications (see, for example, Snell, 1952, and Braunstein and Shemyakin, 1953) . A chemical model reaction has been proposed (Metzler and Snell, 1952) . Evidence for pyridoxal-phosphate as a cofactor for the L-cysteine desulfhydrase of Proteus morganii is contained in the report by Kallio (1951) . Cell-free extracts from Escherichia coli strain E26 and an aureomycin-resistant strain derived from it, however, were not stimulated by the inclusion of pyridoxal-phosphate during the desulfhydration of both the D-and the L-isomers (Saz and Brownell, 1954 Tables 1 and 2 record the results of studies made with previously reported activators and inhibitors. The preparation showed only negligible activity in the absence of pyridoxalphosphate, and the added coenzyme could be removed by alumina treatment. It seems apparent, therefore, that the pyridoxal-phosphate present in the intact cell was adsorbed by the alumina during the disruption process. It would appear that the alumina-grinding technique might have a general usefulness as a means of resolving other pyridoxal-phosphate dependent systems. Although the particulate desulfhydrase of sonically vibrated preparations of E. coli can be stimulated by adenosine-5-phosphate, biotin, and a-ketoglutarate (Delwiche, 1951) , similar activation could not be demonstrated with the soluble alumina-ground preparation (table 2) . It seems reasonable to hypothesize that these compounds must elicit some "indirect" function in the particulate material active in the sonic preparations. a-Ketoglutarate, on the other hand, would markedly inhibit desulfhydrase activity, (table 2). The mode of inhibition can probably be attributed to complexing of the available pyridoxal-phosphate by the transamination systems, since the inhibition can be relieved by the addition of more pyridoxal-phosphate.
The coenzyme function of pyridoxal-phosphate in cysteine desulfhydration and in the mechanistically similar serine and threonine dehydration (deamination) processes has been a subject of discussion in a number of recent publications (see, for example, Snell, 1952, and Braunstein and Shemyakin, 1953) . A chemical model reaction has been proposed (Metzler and Snell, 1952) . Evidence for pyridoxal-phosphate as a cofactor for the L-cysteine desulfhydrase of Proteus morganii is contained in the report by Kallio (1951) . Cell-free extracts from Escherichia coli strain E26 and an aureomycin-resistant strain derived from it, however, were not stimulated by the inclusion of pyridoxal-phosphate during the desulfhydration of both the D-and the L-isomers (Saz and Brownell, 1954 Tables 1 and 2 record the results of studies made with previously reported activators and inhibitors. The preparation showed only negligible activity in the absence of pyridoxalphosphate, and the added coenzyme could be removed by alumina treatment. It seems apparent, therefore, that the pyridoxal-phosphate present in the intact cell was adsorbed by the alumina during the disruption process. It would appear that the alumina-grinding technique might have a general usefulness as a means of resolving other pyridoxal-phosphate dependent systems. Although the particulate desulfhydrase of sonically vibrated preparations of E. coli can be stimulated by adenosine-5-phosphate, biotin, and a-ketoglutarate (Delwiche, 1951) , similar activation could not be demonstrated with the soluble alumina-ground preparation (table 2) . It seems reasonable to hypothesize that these compounds must elicit some "indirect" function in the particulate material active in the sonic preparations. a-Ketoglutarate, on the other hand, would markedly inhibit desulfhydrase activity, (table 2). The mode of inhibition can probably be attributed to complexing of the available pyridoxal-phosphate by the transamination systems, since the inhibition can be relieved by the addition of more pyridoxal-phosphate.
The occurrence of a-ketoglutarate inhibition would seem to exclude both alanine and 3-thiolpyruvate as intermediary products in desulfhydration and to identify pyridoxalphosphate more closely with the reaction, perhaps in the Schiff base intermediate as proposed by Metzler and Snell (1952) either from the transfer of the amino group from alanine or the desulfuration of 3-thiopyruvate formed from the transamination of cysteine itself (Meister et al., 1954) , the presence of an amino-acceptor such as a-ketoglutarate should stimulate desulfhydration. No evidence could be obtained for any similarity to the aerobic desulfhydrase described by Tamiya (1954) , where oxidative deamination seems to precede desulfhydration. Three amino acids, tryptophan, glutamic acid, and alanine, proved to be inhibitors. Although conclusions as to the nature of the inhibition by these amino acids are premature, it is of interest to note that alanine, which is most similar to cysteine in configuration, shows the greatest amount of inhibition (table 2). Similar amino acid inhibition was noted by Fromageot and Grand (1943) , Binkley (1943) , and Delwiche (1951) .
In view of the necessity of pyridoxal-phosphate to the reaction, carbonyl reagents as such were not tested as inhibitors. However, when tris-(hydroxymethyl)aminomethane was used as a buffering agent, desulfhydration was strongly inhibited, indicating that the buffer is acting as an effective carbonyl reagent. Saz and Brownell (1954) , using an aureomycin-sensitive strain of E. coli active in the degradation of D-cysteine, found the stoichiometry of desulfhydration was disturbed when tris(hydroxymethyl)aminomethane was employed. Only 40 per cent of the amount of keto acid was formed rather than equimolar amounts of the three end products, hydrogen sulfide, ammonia, and pyruvate. Pyridoxal-phosphate, alanine (5 Mm) 1.47 2.0 ml reaction mixture containing K2HPO4-KH2PO4, 50MM; MgSO4, 5uM; enzyme preparation 0.2 ml (7 mg protein); L-cysteine, 5MM in experiments 1 and 3; and L-cysteine, 50 Mm in experiment 2.
Studies concerning the properties of this cellfree enzyme indicate that optimum desulfhydration occurs in the vicinity of pH 7.8 and 40 C with the reaction proceeding essentially to completion. A Michaelis constant of 1.76 x 10-2 M/L or 10-175 was derived for enzymatic action at pH 7.8 and 40 C.
L-CYSTEINE DESULFHYDRASE OF E. COLI SUMMARY
The cysteine desulfhydrase enzyme of Es cherichia coli was resolved with respect to pyridoxal-phosphate by grinding the bacterial cells with alumina. The enzyme preparation thus prepared was unaffected by adenosine-5-phosphate, and biotin, but inhibited by a-ketoglutarate, tryptophan, glutamic acid, alanine and tris(hydroxymethyl)aminomethane.
The optimum pH of the enzyme was found to be 7.8; the optimum temperature, 40 C. A Michaelis constant of 1.76 X 10-2 M/L or 10-1'75 was derived for enzymatic action at pH 7.8 and 40 C.
